Effects of the noradrenaline neurotoxin DSP 4 on monoamine neurons and their transmitter turnover in rat CNS.
Regional effects of DSP 4 on monoamine neurons have been analyzed by chemical assay of endogenous monoamines and their metabolites in rat CNS. The results confirmed that the neurotoxic action of DSP 4 is predominantly on noradrenaline nerve terminal projections originating from locus coeruleus, with the most marked effects on terminal fields localized most distant from the noradrenaline perikarya. DSP 4 treatment (10 days) caused no alteration of the regional DA levels, except in cingulate cortex, where a moderate increase (+40%) was observed, possibly at least partially related to a sprouting of dopamine nerve terminals following the noradrenaline denervation. 5-hydroxytryptamine levels were generally unaltered after DSP 4, except for an about 10-25% reduction in cerebral cortex and hippocampus. There was with time a certain noradrenaline recovery, most likely related to regeneration of noradrenaline nerve terminals, although this process was relatively slow (months). Analysis of catecholamine decline after tyrosine hydroxylase inhibition and metabolite/monoamine ratios, as indices for transmitter utilization rate, indicated an increased noradrenaline turnover in terminals spared by DSP 4, while dopamine turnover appeared to be reduced in many regions (i.a. cerebral cortex, striatum, accumbens, olfactory tubercle and spinal cord), most pronounced in cingulate cortex. The results indicate that noradrenaline neurons have a facilitatory action on dopamine neurons. The DSP 4 treatment did not cause any significant effect on 5-hydroxytryptamine turnover in any of the individual regions analyzed.